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month, except the 28th and 29th. I n  Louisiana there were 
one or more thunderstorms on each day of the month. In  
Arkaneas, thunderstorms were reported on every day except 
the 24th. In  Colorado there were thunderstorms continu- 
ously from the 3tl to the 23d, inclusive. On the Pacific coast 
reports of 99 thuiiderstornis were received, distrihutecl as 
follows: 33 in Washington, 39 in Oregon, and 37 in Cali- 
fornia. 

Auroras.-The evenings on which bright moonlight must 
have interfered with observations of faint auroras are 
assumed to be the four preceding and following the date of 
full moon, viz, from May 30 to June 7. 

The greatest nnmher of reports were received for the fol- 
lowing dates: 2 d ,  6 ;  14th, 25th, and %Mi, 4 each. 

Reports were most niirneroiis from Ohio, 6 ; Minnesota, 
North Dakota, and Wisconsin, 4 each. 

CLIMATE AND CROP SERVICE. 
By JAMES BERRY, Chief of Cllmate and Crop Service Division. 

The following extracts relating to the general weather con- 
ditioiis in the several States nnd  Territor,es are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 
Alabam.-The niean temperatiire was S0.4', or 2.S' above normal, 

the highest was 103', at Decatnr on the  10th. and the lowest, 55", at 
Madison on tlie 1st. The  average precipitation was 3.60, or 0.87 be- 
low norinal; the  greatest monthly amount, 7.99, occurred a t  Evergreen, 
ani1 the le&, 0.90, at Riverton.-F. P. C'?u$'e& 

A?.iu,na.-The mean temperature was 7 ! ) . G o ;  the  highest was 119', 
a t  Parker on t h e  2Gth ancl t h e  lowest, W', a t  Snowflake on tlie 11th. 
Thc average precipitation was 0.60; the greatest monthly amount, 2.60, 
occiirred at Fort Apache and (Jro, while none fell at Agricultuml Ex- 
periment Station at Phenis ,  and only trace a t  several stations.- W .  I: 
Blythe. 

Arhznena.-The mean temperature wns iS.i', or 2.3' above normal, 
tlie highest was looo, a t  Lonoke on the  9Stli, anrl tlie lowest, GO', at  
several stations on tlifferent dates. The averaye precipitation was 4.8(;, 
'or 0.80 al)ove normal; the  greatest nioiitlily amount, 11.15. occurred a t  
Oz:trk, aiid the  least, 1.55, a t  Stuttgart.-E. B. Riclw-da. 

Cdifomtk-The mean temperature was 71.Zo, or 0.1' below normal; 
the  highest was 123', at Volcano Springs 011 the  26th, and the  lowest, 
I?', a t  Bodie on t h e  4th. The  average precipitation was 0.25, or 0.01 
I)elow normal; t h e  greatest monthly aniount, 3.33, occurred at Upper 
Mattole. No rain fell over t h e  greater portion of the State.-W. 
If. HcLm7non. 

Cobnzda-The mean temperature was @?.Go, or aboiit normal; the 
highest was 10So, a t  Crook on the  2Sth, antl the  lowest, 17', a t  Waltlen 
on the  4th, and at Breckenriilge on 'the 5th. The  average precipita- 
tion W a s  1. i3 ,  or 0.50 above ~iormal; tlie greatest monthly amount, 3.95, 
occurred at Cheyenne Wells, antl t h e  le:ist, trace, a t  Rmgely.--lr. H. 
Ri-andenbwg. 

fira&.-'l'he mean temperature was SO.!)', or 1.9' above norinal: the 
highest was 101', a t  Eustis on the  12th, and a t  Lake City on the lljtli, 
and the lowest, So, a t  St. Frrincis on the Sth and 9th. The avernge 
1Jrecil)itation was 3.0S, or 3.92 below norind, it was t h e  (lriest June on 
record i t h e  greatest monthly amount, 9.07, occrirrerl at Etirnestville, 
and t h e  least, trace, a t  Carrahel1e.-A. J. NikhL.12. 

Cfmqia-The mean temperature was SO.l', or 2.2' above normal; 
t h e  highest was 103', at Brag on the 30th, and the lowest, $bo, :it 
Ranrsey on t h e  2M. The average precipitation was 2.27, t ~ r  1.43 IJCIOW 
norm:il; the  greatest monthly amount, ti.94, occurred at Fleming, and 
t h e  least, 0.89, a t  Atlanta and Toccoa.-J. B. Mavbwy. 

Idrc?io.-The mean temperature was 60.8'; the highest was lo'?', at 
K:~IUI)R on t h e  IStIi, and the  lowest, 2So, st Marysville on tlie3il. The 
average precipitation was 1.07; the greatest monthly aiiiount, 2.10, 
occnrred at Yellowjacket, and the  least, 0.15, a t  Marysville.-D. P. 
Me cil llum. 

IUkmk-The mean temperature was i3.3', or about 1.0' above nor- 
mal; the  highest was W', a t  Ulooniinpton ( J I ~  t h e  4th and Ath, ancl the 
I4JWeSt, 41', at Kishwaukee on t h e  2 1 .  The average 1wecipihtion w:is 
4.34, or 0.35 above normal; the  greateht nionthly amount, 9.88, occurretl 
a t  C'ainI)ridge, and t h e  least, 1.10, :it Oliiey.--C. E. Lirtney. 

frrdicLm.-Tlie mean temperature \vas i3.2', or 1.1' above normal; 
the highest was 99'. a t  Winamac on the  4th, and tlre lowest, 3H0, at  
Auburn on t h e  1st. The  average precipitation \vas 2.H. or 0 . 3  l ~ t . 1 0 ~  
normal; the  greatest monthly :imount, 7.80, occurred at Princeton, ant1 
tliv least, 1.18, at Topeka.-('. F. H. IV~zppeir?iccna. 

loron.-'Clie niean temperature was i1.4', or about 1.0' above normal; 
tlie liigliest was 9 9 O ,  at Belle Plaine on the  Wth, antl the lowest, 42', 
a t  Forest City on the  27th. Tlle average precipitation was 4.72, or 
sliFhtly above normal; the  gre'iitest niontlrly anioiint, 12.48, occurred 
a t  (ireenfield, and the  least, 1.90, :it Olin.-Cf. N. ('lucppe2. 

Katiaaae.-The i n e m  temperature was 74.9', or 0.9' above normal; 
REV-3 

the  highest was IOS', at Dresden on the  %th, and the  lowest, No, at  
C'olby on the 1st. The average precipitation was 4.60, or 0.54 Itbow 
normal; the  greatest monthly amount, 9.96, occurred at  Fort Scott, and 
the  least, 1.43, a t  Wallace.-2'. B. Jenuiugs. 

b'enticeky.-The mean' tem erature was 7G.?', or 1.4' above normal; 
the  highest was 10lo, a t  Sheliyville cin the  loth, and the  lowest, #io, 
at Maysville on the  23d. The average precipitation was 3.90, or about 
normal; t h e  greatest monthly amount. 7.94, occurred a t  Lexington, 
antl the  least, 1..55, at Wi1liamsburg.-G. E. Ihnt .  

LouisicLm.--'L'he mean temperature was 8).1', or aborit 1.0' above nor- 
mal; the  Jiiyliest was loo', at. Plaquemine on the lst, :ind the lowest 
ti()', a t  Napoleonville on the 3d, 5th, anil l l t h ,  ant1 a t  Ol>elousas on the 
6th. The nverage precipitation wits 7.64, or about 1.75 above normal; 
tlre greatest monthly trmount, 14-56, occurred at Plain Dealing, and tlie 
least, 1.07, a t  Port Ea&-R. E. h-erkcim. 

&fiiryhnd ( k i d  Dehimr8.-'I'lie mean temperature was 71.7', or 0 . 6 O  
above normal; the  highest WUH lOO', a t  Bachmans Valley, Md., on the 
35tIi, and a t  Westernport, &I.,  on the  30t.11, and the lowest, 35', at  
Deerpark, Mtl., on the  94th. Tlie average precipitation wits 2.00, or 
1.17 below normal; the  greatest monthly amoiint, 3.99, occurred at  
Newark, Del., and t h e  least, 0.35, a t  Maryland Agricultural College.- 

-Kid@m.-Tlie mean temperature was 65.7', or 0.4' above normal; 
the highest was !)6', a t  Al1eg:tn on tlie 5th, a t  Ionin on the  24th, ancl at 
Rogers on the 25th: the lowest was S i " ,  at  Iron River on the 15th. 
"lie :tverage precipitation was 3.61, or 0.41 above normal; the greatest 
Inonthlv :imount, 7.2!), occurred at West Harrisonville, and tlie least, 
0.SO. at-H:irt.--C. P. Schteicier. 

Mhrueukc.-The mean temperatiire was G7.Oo,  or about normal; the 
hiphest was 9!lo, a t  Beardsley on the  531, ancl the  lowest, 33', at Mount 
Iron on tlie 1.5tli. The average precipitlrtion was 3.93, or about nor- 
mal;  tlie pieatest monthly amoiint, 11.i9, occurred at Pine River Dam, 

Ml8&~L@pi.--The mean temperature was SII.?', or 1.1' above normal; 
the highest was 105', at A1)ercleen on the  25th and a t  Columbus on 
the 3 1 ,  ant1 the  lowest, GO", at Coriiith on the  lst,  a t  Leakesville on 
tlie 31, slid a t  Waynesboro on the  16th. The  average precipitation 
was 4.9!), or 0.74 above normal; the  greatest mCJnthly amount, 10.7.5, 
occurred a t  Fayette, and the  least, l.l!), a t  Boonevi1le.-R. J. H y d t .  

Mlwtwi.--Tlle mean temperature was 75.S0, or 1.9' allove normal; 
the  Iiighest w:is lOO', at Jefferson City on the  SOth, slid the  lowest, 
42'. at  h t o s i  on the  20th. Tlie average precipitntion was 5.89, or 
1.15 above normal; the  preatcst nionthly amount, 11.16, occurred at 
Artliiir, ant1 tlie least, 2.E. a t  Downing.-A. E. Hackell. 

,Vo~ttmvc.--The mean teiiiperature was 5S.9', or slightly below nor- 
iral; tlie highest was 103', :it Cilenclive on t h e  I%h, anil the  lowest, 
2s'. at Adel on the 1st. The  average precipitation was 3.34, or about 
0.50 ahove normal; the greatest iiiontlily amount, 6.79, occurred at  
Wilraux, and the  least, 1.08, a t  Columl~ia Falls.-J. Warren 6nuth. 

,Vebrmkn.-The nieaii temperature was 70.4', or rilwut 1.0' ahove nor- 
mal: the  higliest was IO:)', at Franklin on tlie 24tl1, and the  lowest, 33', 
a t  Camp Clarke on tlre 5th. The :iverage precipitation WRB 3.54, or 
;tlmii t 0.40 below normal ; t h e  great wt month I y aniouiit, 11 .M, occurred 
:it (;elleva, anal tlie least, trace, at. Loiipeliolo.-G. 11. Lmwlund. 

Nentda.-Ttie mean tenipcr:iturc w i s  G O ' ,  or 0.7' below normal; 
tlie Iiigliest was 104'. a t  P:riiaca on the  27th, and the  lowest, !??', 
at  Munitor Mill on tlie 31. The averape precilbitation was 0.1!), or 
n1)tiut half the nornisl aniount; tlie greatest monthly amount, 2.38, 
occnrreil nt T~J:~IIo, while none fell :it ni;inykt:itioiip.--h'. F. L u n g .  

New R~@otcZ.--The mean temperature was 64.5', or 0.9' IBelow nor- 
mal; tlic highest was 95", a t  Mitltlletown, Conn., on tlie 25th and %tb, 
i ~ n t l  at \Vaterbriry, Conn., 011 tlie !!Gtli, ani1 the  lowest, SI', a t  Flapstaff, 
Me., on t l ic:  11th. Thtn average precipitation w a s  2.1i9, or 0.20 below 
norinal; tlie greatrht inontlilv amount, 7.36,  occnrretl a t  Pittsfielil, 
Mass., ant1 the  least, 1).10, a t  Narrag:iiisett Pier, R. I.-J. W. SntilA. 
Nm .Jewy.--The me:in 1enipel:itrire was 7O.I0, or 0.5' ahove normal; 

the  higliest was ltMJO", a t  \'ineland on the  Sbtli, ani1 the  lowest, 38', at  
Cliarlotteburg on the  lGth and 23d. The sver:ige precipitation was 

F. .J. W&. 

:it i l l  tlic least, 1.94, a t  St. Olitf.--l'. S. O/tl?stcnA. 
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2.10, or 1.55 below normal; the reatest monthly amount, 3.M, occurred 
at Billingsport Lighthouse, a n i  t h e  least, 1.13, at the  College Farm, 
New Brunswick.-IC. W. dic0ann. 
Nera Mbtieo.-The mean temperature was 69.2'. or about 4.0' below 

normal; the highest waa 106O, at Albert on t h e  25th, and the  lowest, 
23", at Buckmans on t h e  3d. The  average precipitation was 2.12, or 
0 2 5  below normal; the greatest monthly amount, 6.05, occurred at Ros- 
well, and least, trace, at Deming.--R. M. Hardinge. 
New Yovk-The mean tem erature was 66.9', or 1.3' above normal; 

the  highest was 96", at Pouggkeepsie on the  15th, and the lowest, 32', 
at Alfred, Bolivar, and South Canisteo on t h e  16th. The average pre- 
cipitation was 2.i4, or 0.76 below normal; the  greatest monthly amount, 
6.87, occurred at Humphrey, and t h e  least, 0.62, a t  Setauket.-E. G. 
Allen. 

North Carolina.-The mean temperature was i4.So, or about 0.5" 
above normal; the  h i  hest was 104', at Goldsboro on the loth,  and the  
lowest, 40", at Linvifle on t h e  '73d. The average precipitation was 
3.41, or about 1.00 below normal; t h e  greatest monthly amount, i.3'7, 
occurred at Sloan, and the least, 0.70, at Springhope. - C. F. W ) I L  
&-+maim. 

Nmth Dakota.-The mean temperature was 62.5", or 2,l"beIow normal: 
the  highest was 105', at Medora on t h e  lSth, and the lowest, 26', a t  
Woodbridge on the 14th. T h e  average preclpitation \vas 2.69, or I .I5 
below normal; t h e  greatest monthly amount, 6.80, occurred at Univer- 
sity, and the  least, 0.68, at Ashley.-B. H. Bronson. 

Ohio.-The mean temperature was 71.9', or 1.5' %bore normal: the  
highest was 99', at Seaman on the  i t h ,  and the  lowest, 39', a t  Mont- 
pelier on the  3d, a t  Rittman on the 22~1, and a t  Greenhill on the 2nd. 
The average precipitation was 2.86, or 0.90 helow'normal; the  greatest 
monthly amount, 7.05, occurred at Millport, and theleast, 0.83, at New 
Bremen.-H. W. Rkhrdeon. 

Oklahomo.-The mean temperature was 77.4"; the  highest was lo"', a t  
Jefferson and Newkirk on the  25th, and a t  Kemp on the !Ed, and the  
lowest, 52', at Waukoniis on t h e  2d. The average precipitation was 
4.61; the  greatest monthly amount, S.58, occurred a t  Pawhuska, ant1 
the  least, 1.66, a t  Guthrie.-J. I. Widnuyec.. 

Oregon.-The mean temperature was 62.2'. or 1.i' above normal; 
the  hiphest was 99', at Pendleton on the  10th. and at  Riverside on 
the  IAth, and the  lowest, 23", at Prineville on the 2ith. The average 
precipitation was 1.72, or 0.16 above normal; the  greatest monthly 
amount, 9.i5, occurred a t  Toledo, and t h e  least, 0.24, at Lakeview.- 
B. 6. P a p .  

Pennsyluania.-The mean temperature was 69.6', or slightly above 
normal; t h e  highest was IOO', at Aqueduct on the  Brjth, and the  lowest, 
%So, at Shinglehouse on t h e  16th. The  average precipitation \vas 2.79, 
or 1.31 below normal; tlie greatest monthly amount, 6.96, occurred a t  
Elwood Junction, and the  least, 0.56, a t  Reading.-T. B'. Towiisend. 

South Cm*olina.-The mean temperature was i9.7',  or 2.2' above nor- 
mal; t h e  highest was 105', at Gillisonville on t h e  2%h, and the  lowest, 
%', a t  Trenton on t h e  6th. and a t  Santuck on the  i th .  The average 
precipitation was 4.15, or 0.47 below normal; t h e  greatest monthly 
amount, 10.68, occurred at Pinopolis, antl the  least, 1.5S, at Central.- 
J. W. Baw.  

,South Dakota.-The mean temperatiire was 67.3', or about normal; 
the highest was 113', at Cherry Creek on t h e  S"d, and the  lowest, ::no, 

at Rochforrl on the 37th. The average precipitation was 2.16, or 1.62 
below normal; the  greatest monthly amount, 5.68, occurred at Canton, 
and the least, trace, at Interior.--8. W. Cflsnn. 

Tennessee.-The mean temperature was 76.7', or slightly above nor- 
mal; the highest was 102', at Elizabetliton on the  10th. antl the  lowest, 
44', at Silverlake on the  23d. The  average precipitation was 3.i0, or 
considerably below normal; the greatest monthly amount, 7.02, oc- 
curred at Peryear, and the  least, 1.41, at Andersonvil1e.-R. C. Baa. 

Tme.-The mean temperature for the  State during the  month, de- 
termined by comparison of 39 stations distributed throughout the State. 
was normal. There was a slight deficiency over the  coast district, over 
the  panhandle, and west Texas, with the greatest, 4.5', in  the  vicinity 
of El  Paso, while over the  other portions of the State, the  temperature 
was generally above the  normal, with the greatest excess, 5.2', in the 
vicinity of Bronmnood. The highest was 1W0, a t  Fort McIntosh on 
t h e  2d, 3d, and 4th, antl t h e  lowest, 40°, at Valentine on the 7th. The 
average precipitation for the  State during the  month, determined by 
comparison of 39 st$tions distributed throughout the  State, was 1.78 
above the  normal. l'here was a slight deficiency along the coast, over 
west Texas, and in a few other localities, with the  greatest deficit, 2.93, 
:it Galveston, while over other portione of the  State there was ageneral 
excess, ranging from 0.9T to 3.81 over east and north Texas and the 
panhandle, and from lJJ2 to 5.99 over central and southwest Texas, 
with the  greatest, 5.99, a t  Coleman; the  greatest monthly amount, 10.85, 
occurred at Ballinger, and the least, NUS, at Point Isabel.-I. dl. Cls'iie. 

U/rch.-The mean temperature was 65.3'; the  highest was l l O o ,  at 
Mount Pleasant on the  Nth,  and the  lowest, 23', a t  Soldier Summit 
on the  3cl. The average frecipitation was 0.78, or slightly above nor- 
mal; the  greatest month amount, 1.5S, occurred a t  Tooele, and the 
least, 0.11, at Frisco.-J. d 6inilh. 

Vii-ginCa.-Tlie mean temperature was 73.2°0, or nearlv normal; the 
highest was ZW', a t  Doswell on the  3Oth, and the lowest, &', a t  Burke8 
Garden on the !Ed. The average precipitation was 2.85, or 0.83 below 
normal; the greatcst monthly amount, 4.S6, occurred a t  Bigstone Gap, 
and the  least, 11.45, a t  Alexandria.--E. A. Evans. 

Wushilingfm-The mean temperature was 60.Bo, or about 1.5' above 
normal; tlie highest was lOY', a t  Kennewick on t h e  IOth, and t h e  low- 
est, %', at Hunters 011 the  ?Stir. The average precipitation was 2.38, 
or about 0.50 above normal; the  greatest montlily nmonnt, 8.56, OC- 
cwrred a t  Clearwater, and the  least, 0.29, a t  Moxee.-G. N. Salisbury. 

West 17irgi&.-l'he mean temperature was 70.9'; the  highest was 
99'. at Martinsburg on the 2ljth, and the lowest, 41', a t  Dayton and 
Nuttallburg on the  %I. The average precipitation was 3.20, or about 
1.00 below normal; the  greatest monthly amount, 7.50, occurred at  
Marlinton, and the least, 0.66, at Burlington.-C. M. A'twng. 

IVbeoi~ain.-The niean temperature was Wi' ,  or about normal; the 
highest was M', a t  Heafford Junction on the  4th, antl t h e  lowest, 3lo, 
a t  Florence on the  15th. The average ~xecil)itntion was  3.88, or slightlv 
below normal; t h e  greatest niontlily amount. 9.i0, occurred at Beloii, 
and the  least, 1.50, at Eau Claire.-W. M. It'ilnon. 

Wyoming.-The mean temperature was GNO', or 0.3' below normal; 
the  highest was !)Yo, a t  Fort Laramie on the 2Sth, and the  lowest, ?So, 
at Four Bear on the  29th. The  average precipitation was 1.68, or about 
normal; the  greatest monthly amount, 3.02, occurred at Lander, and 
the  least, 0.55, a t  Bigpiney.- Ifr .  J'. P ~ L W L C ~ .  

- 

SPECIAL CONTRIBUTIONS. 

A NEW METHOD OF OBSERVING THE DIRECTION OF 
MOVEMENT OF THE ATMOSPHERE. 

By Mr. H. W. CLOIJ~EI. 

Under date of October 13, 1897, Mr. H. W. Clough, ob- 
server, Weather Bureau, who was then a t  Nashville, sent the 
Editor a communication from which the following intrr- 
esting extract is made: 

For a number of years I have been cognizant of a fact which may 
have an important meteorological bearing, and seems to throw light 
upon that  mooted point in  astronomy, t h e  scintillation of the  stars. 

Several years ago I discovered that  on holding a simple conves lens 
of, for example, 30 inches focus and 3 inches diameter, between the  
eye and a distant point of light, as a n  electric light at night, the  lens 
being held at a distance of,slightly less than the focal length from the 
eye, so that  t h e  light entirely fills the lens, there are  seen horizontal 
undulations or streams, or rather, irregular masses of light and dark- 
ness moving swiftly across the field of view. These wave like masses 
vary in speed and definiteness of appearance with the osition and dis- 
tance of the  source of light, and it was soon discoverex that  the direc- 
tion of the undulations corresponded with the  direction of the  surface 
wind, and that it was easy to ascertain the latter within a few degrees 
by this means, aR on pointing the  lens in  t h e  direction of t h e  wind 110 
lateral movement of t h e  undulations is observed, but simply a turbu- 

lent motion with 110 particular direction. This phenomenon is prob- 
aldy due to :rir currents of varying temperature passing between the 
light an41 lens, causing variations i n  t h e  light coming to t h e  eye. I 
have noticed a similar phenomenon during hot windy days in summer 
when the " btiiling" :it the  horizon is most pronounced. By directing 
R telescope itt various objects in  different azimuths t h e  tlirection of 
movement of the  undulations or waves of the  unequally heated strats 
of air is seen to coincide with the  direction of the  wind. 

As to the  scintillation of stars, I have no doubt that  i t  is in  all re- 
spects siniilrtr to the  undulations observed with the lens in distant 
 mints of light. I n  fact the  electric lights in  a city eshilbit scintilla- 
tions, t h e  more distant ones showing them with great distinctness. 
Thrse are magnified by t h e  lens and shown to be clue to air currenta 
of different temperature causing irregular refractions of t h e  light. The 
more tlistant the light, tlie slower is the  apparent movement of the  
undulations. I )lave many times observed with the  lens bright stars 
near the horizon and endeavored to ascertain the  direction of move- 
nient of t h e  undulations which are plainly visible, but t h e  lens usell 
was not of sufficient size to allow the  direction to  be made out. Prob- 
ably a lens of a t  least 5 inches in  diameter and 3 feet focus would col- 
lect enough light and present a sufficiently large surface to show the  
tlirection of t h e  undulations. It would seem that this may have an 
important application in meteorology as indicating a possible method 
of ascertaining t h e  direction of air currents at night: not only those 
near the  surface, but possibly those of considerable altitude. 


